Sendai virions contain both transfer ribonucleic acid (tRNA) nucleotidyltransferase and its substrate, tRNA missing its CCA-OH end.
Ribonucleic acid (RNA)-dependent RNA polymerase activity has recently been found in Newcastle disease virus and Sendai virus (7, 11, 13) . This communication reports that Sendai virions also contain a transfer RNA (tRNA) nucleotidyltransferase activity which represents the predominant incorporation of cytidine nu- cleotide under the assay conditions used to detect polymerase activity, and that at least some of the 4S RNA found in Sendai virions (1) can serve as a substrate for this reaction.
Sendai virus, Harris strain (obtained from the laboratory of R. D. Barry, Cambridge) was grown in 9-day embryonated chicken eggs. The allantoic fluid was harvested 72 hr after infection and centrifuged for 5 min at 10,000 x g to remove debris, and the virus was then pelleted by layering the allantoic fluid over a 15-ml cushion of 20% glycerol in TNE [50 mm tris-(hydroxymethyl)aminomethane (Tris) -chloride (pH 7.5), 25 Since most tRNA species that have been sequenced end in . . . ACCA-OH (8), the relatively higher incorporation and unusual nearest neighbor analysis when labeled CTP was used could be explained if, in addition to a polymerase activity, Sendai virions also contained both a tRNA nucleotidyltransferase activity and tRNA missing its CCA-OH end, the substrate for this enzyme.
To test this possibility, RNA was extracted from Sendai virions, and the 4S component was isolated by sucrose gradient centrifugation and added to the polymerase reaction mixture containing radioactive CTP. The results (Table 1 and Fig. 1 ) demonstrate that Sendai 4S RNA stimulated the incorporation of CTP in a linear fashion up to at least sevenfold, and that this activity, like that of the polymerase activity reported (7, 11, 13) , is dependent upon the presence of a nonionic detergent, Nonidet P-40 (NP40).
The nature of the reaction product labeled with CTP was examined. Reaction products were syn- ,uliters of stopping mixture (1 X standard saline citrate plus 10% Na2P204) was added, followed by cold trichloroacetic acid to a final concentration of 6%, and the precipitates were then filtered on Whatman GF/C filters and washed with 6% trichloroacetic acid. After counting by liquid scintillation, the filters were removed from the vials, washed with toluene, dried, and heated for 90 min at 100 C in 10% piperidine in sealed tubes. The filters were then removed, the hydrolysate was twice reduced to dryness, marker 3'-ribonucleoside monophosphates were added, and the samples were subjected to electrophoresis on Whatman 3MM paper in pyridine-acetate, pH 3. virus has served as a substrate for the tRNA nucleotidyltransferase.
It (3, 5, 14) have shown that AMV contains some tRNA species but not others. It seems possible that the apparent selectivity with which some enzymes are included in budding viruses may simply reflect their affinity towards substrates that are packaged in the virion. In the case of Sendai virus, we estimate that there are 100 to 150 molecules of tRNA per 57S, or 6.7 X 106 molecular weight RNA (1; and see above). Since it is known that tRNA nucleotidyltransferase does have an affinity for tRNA (4) , it seems likely that this enzyme is included in Sendai virions as an enzyme-substrate complex. However, the question of why Sendai virus contains these components of the translation system remains unanswered.
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